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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily provide a magnetic head 
supporting body and also to generate stable pressing force on 
the magnetic head supporting body under its load state in the 
magnetic disk device capable of reducing a primary twisting gain 
of the magnetic head supporting body and also raising a 
resonance frequency of an intrasurface mode. 
SOLUTION: A spring part 23 adjacent to a rib forming part 22 is 

used for the magnetic head supporting body 20 without / ** mm 

performing bending work on this spring part 23 for the purpose / -S /sZ* 
of pressing a slider 40 against a disk. Under the free state of the * . ^T* *-* Krr 



of pressing a slider 40 against a disk. Under the free state of the 
magnetic head supporting body 20, the slider 40 is kept in its 
posture of inclining to the dusk side, and under the load state, 
the rib forming part 22 is pressed against a spacer 30, and the 
spring part 23 is bent to press the slider 40 to The disk side. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A disk and the magnetic head which performs read/write of data to this disk, In the magnetic 
disk drive equipped with the slider with which this magnetic head was carried, the magnetic-head base 
material which supports this slider, and the actuator to which this magnetic-head base material is moved 
The slider supporter with which said magnetic-head base material supports said slider, The rib formation 
section in which the rib was formed in order to raise rigidity, and the spring section to which bending for 
adjoining this rib formation section and forcing said slider on said disk is not performed. This spring 
section is adjoined and it has the fixing section fixed to the spacer. In the free condition Said magnetic- 
head base material is a magnetic disk drive characterized by maintaining the position toward which said 
slider inclined in said disk side, and for said rib formation section pressing each other with said spacer in 
the state of loading, and for said spring section curving, and producing the elastic force which presses 
said slider to said disk side. 

[Claim 2] the root face-ed of said spacer with which the fixing section of said magnetic-head base 
material is fixed — said disk and abbreviation — the magnetic disk drive according to claim 1 
characterized by said slider changing the position of said magnetic-head base material in a free condition 
into the condition of having inclined to said disk side, by considering as an parallel flat surface and 
preparing a projection at least in one side of the rib formation section of the root face-ed of said spacer, 
or said magnetic-head base material. 

[Claim 3] The magnetic disk drive according to claim 1 characterized by said slider changing the position 
of said magnetic-head base material in a free condition into the condition of having inclined to said disk 
side, by making the root face-ed of said spacer with which the fixing section of said magnetic-head base 
material is fixed incline to said disk. 

[Claim 4] The magnetic disk drive according to claim 3 with which the corner section of the head edge of 
the root face-ed of said spacer with which the fixing section of said magnetic-head base material is fixed 
is characterized by choosing the configuration of the rim of said head edge so that it may press each 
other with the rib formation section of said magnetic-head base material in a load condition. 
[Claim 5] The magnetic disk drive according to claim 1 characterized by said slider changing the position 
of said magnetic head base material in a free condition into the condition of having inclined to said disk 
side, by making the root face-ed of said spacer with which the fixing section of said magnetic head base 
material be fixed incline to said disk, and preparing a projection at least in one side of the rib formation 
section of the root face-ed of said spacer, or said magnetic head base material. 
[Claim 6] The magnetic disk drive according to claim 2 or 5 characterized by forming two or more 
projections located in a line in the direction which intersects perpendicularly with the longitudinal 
direction of said magnetic-head base material at least at one side of the rib formation section of the root 
face-ed of said spacer, or said magnetic-head base material as said projection. 

[Claim 7] The magnetic disk drive according to claim 2 or 5 characterized by having arranged the wire 
rod as said projection towards the direction which intersects perpendicularly with the longitudinal 
direction of said magnetic-head base material at least to one side of the rib formation section of the 
root face-ed of said spacer, or said magnetic-head base material. 

[Claim 8] The magnetic disk drive according to claim 2 or 5 characterized by forming the bending section 
bent by the rib formation section of said magnetic-head base material towards the root face-ed of said 
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spacer as said projection. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic disk drive equipped with a disk, the 
magnetic head which performs read/write of data to this disk, the slider with which this magnetic head 
was carried, the magnetic-head base material which supports this slider, and the actuator to which this 
magnetic-head base material is moved. 
[0002] 

[Description of the Prior Art] The miniaturization of a slider which carried the magnetic head has been 
promoted with improvement in the speed of a magnetic disk drive, a miniaturization, and high-reliability— 
izing. It becomes possible to be able to reduce the inertia of a magnetic-head assembly, consequently to 
make a magnetic-head assembly seek more quickly by miniaturizing a slider, and a high-speed data 
access also becomes realizable. 

[0003] In order to make a magnetic-head assembly seek at high speed, it is required that the thing of the 
structure where the resonance frequency of the seeking direction is high should be used as a magnetic- 
head base material (spring arm) which supports the slider with which not only the miniaturization of a 
slider but the magnetic head was carried. 

[0004] Moreover, this magnetic-head base material must maintain the minute clearance between a slider 
and a disk at abbreviation regularity at the time of a revolution of a disk, and it is required that 
fluctuation of a spring load (force which presses a slider to a disk side) should also be small. 
[0005] The magnetic-head base material devised in order to meet the above-mentioned demand shows 
drawing 23 and drawing 24 . In these drawings the magnetic-head base material 1 The slider supporter 1 1 
which supports the slider 2 which carried the magnetic head, In order to raise rigidity, it has the rib 
formation section (dieHength Li part of drawing 24 ) 12 in which rib 12a was formed, the spring section 
(die-length L2 part of drawi ng 24 ) 13 which adjoined this rib formation section 12, and the fixing section 
14 which adjoined this spring section 13 and was fixed to the spacer 3. Since bending for forcing a slider 
2 on a disk is added, bend part 13a is formed in the spring section 13. 

[0006] in the free condition that a slider 2 is not pressed from a disk side (on drawing 24 ), as shown in 
drawing 24 , the magnetic-head base material 1 maintains the position toward which the slider 2 inclined 
in the disk side, and shows it to drawin g 25 in the state of loading by which the slider 2 was pressed from 
the disk side — as — the rib formation section 12 — abbreviation — it is put back to the location which 
becomes level. 

[0007] By this, the spring section 13 will be bent and the elastic force which presses a slider 2 to a disk 
side will arise. Therefore, a spring load will be controlled by the degree of bending of the spring section 
1 3 (bend part 1 3a). 

[0008] In addition, the slider supporter 1 1 of the magnetic-head base material 1 is formed in the point of 
the magnetic-head base material 1 , and is connected to the body side of the magnetic-head base 
material 1. in the above-mentioned example of a configuration through the magnetic-head base material 1 
and really fabricated gimbal spring 1 1a of low rigidity. Moreover, the fixing section 14 of the magnetic- 
head base material 1 is fixed to a spacer 3 by spot welding, and this spacer 3 is fixed to the head arm of 
an actuator. 
[0009] 
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[Problem(s) to be Solved by the Invention] If it will be in a load condition when bending is performed to 

the spring section 13 and bend part 13a is formed, as shown in drawing 25 , bend part 13a of the spring 

section 13 will ****** caudad. When this is changed into a load condition from a free condition, bend 

part 13a is because it seldom deforms but deformation for a non-bend becomes dominant. 

[0010] When this overhang existed between the slider supporter 1 1 and the fixing section 14 and it 

excites in the seeking direction, the increment in the gain of a primary twist will be caused and the 

resonance frequency (mode within a field) of the seeking direction will be reduced further. 

[001 1] Therefore, while reducing the gain of a primary twist, in order to raise the resonance frequency in 

the mode within a field, in the above-mentioned configuration, it is necessary to make the amount of 

overhangs of bend part 13a in a load condition as small as possible, and to make the spring section 13 

into a flat as much as possible. 

[0012] Moreover, bending which forms bend part 13a in the spring section 13 is troublesome, and it is 
difficult [ it ] to perform bending of homogeneity to the spring section 1 3 so that the fixed thrust 
stabilized especially may arise. 

[0013] This invention was made in view of the above-mentioned trouble, and while the object reduces 
the gain of a primary twist of a magnetic-head base material, it is the magnetic disk drive which can 
raise the resonance frequency in the mode within a field, and manufacture of a magnetic-head base 
material is easy for it, and is to realize the magnetic disk drive which can make a magnetic-head base 
material generate stable thrust in a load condition. 
[0014] 

[Means for Solving the Problem] The magnetic head to which this invention which solves the above- 
mentioned technical problem performs read/write of data to a disk and this disk, In the magnetic disk 
drive equipped with the slider with which this magnetic head was carried, the magnetic-head base 
material which supports this slider, and the actuator to which this magnetic-head base material is moved 
The slider supporter with which said magnetic-head base material supports said slider, The rib formation 
section in which the rib was formed in order to raise rigidity, and the spring section to which bending for 
adjoining this rib formation section and forcing said slider on said disk is not performed, This spring 
section is adjoined and it has the fixing section fixed to the spacer. In the free condition The position 
toward which said slider inclined in said disk side is maintained, in the state of loading, said rib formation 
section presses each other with said spacer, said spring section curves, and said magnetic-head base 
material is characterized by producing the elastic force which presses said slider to said disk side. 
[0015] Here, a free condition means the condition that a slider is not pressed from a disk side, as above- 
mentioned, and a load condition means the condition that a slider is pressed from a disk side. 
[0016] In the magnetic disk drive of the above-mentioned configuration, the rigid high rib formation 
section and a rigid high spacer press each other in the state of loading. For this reason, even if it will be 
directly restrained by the spacer, the rigidity within a field goes up a motion of the rigid high rib formation 
section and a magnetic-head base material is excited in the seeking direction, change of the big behavior 
to the rib formation section or a slider supporter does not appear. Consequently, it becomes possible to 
follow high-speed seeking. 

[0017] Moreover, since it is not necessary to form a part for a bend in the spring section of a magnetic- 
head base material, manufacture of a magnetic-head base material becomes easy. Furthermore, since 
the ununiformity of the thrust in the load condition of the magnetic-head base material resulting from 
the variation in the degree of bending for a bend is avoidable, a magnetic-head base material can be 
made to generate stable thrust in a load condition. 

[0018] In a free condition, there are the following 1st - the 3rd configuration, for example as a concrete 
configuration in which the position toward which the slider inclined in the magnetic-head base material at 
the disk side is maintained, the root face-ed of the spacer with which, as for the 1st configuration, the 
fixing section of a magnetic-head base material is fixed — a disk and abbreviation — it considers as an 
parallel flat surface and a projection is prepared at least in one side of the rib formation section of the 
root face-ed of a spacer, or a magnetic-head base material. In this case, the stable restraint is acquired 
even if the flatness of the contact surface (the root face-ed of a spacer or rib formation section of a 
magnetic-head base material) is low, since it becomes two or more point contact. 
[0019] The 2nd configuration makes the root face-ed of the spacer with which the fixing section of a 
magnetic-head base material is fixed incline to a disk. The 2nd configuration has the advantage that it is 
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unnecessary in a projection. 

[0020] The 3rd configuration makes the root face-ed of the spacer with which the fixing section of a 
magnetic-head base material is fixed incline to a disk, and prepares a projection at least in one side of 
the rib formation section of the root face-ed of a spacer, or a magnetic-head base material. The 3rd 
configuration is effective, when elastic deformation of the spring section in a load condition can be 
enlarged and it acquires a big spring load. 

[0021] There are the following as an example of the projection in the 1st and 3rd configurations of the 
above. 

** Two or more projections formed at least in one side of the rib formation section of the root face-ed 
of a spacer, or a magnetic-head base material together with the direction which intersects 
perpendicularly with the longitudinal direction of a magnetic-head base material. In this case, formation 
of a projection will become easy if a projection is prepared in the rib formation section of a magnetic- 
head base material by press forming etc. at one. 

[0022] ** The wire rod arranged towards the direction which intersects perpendicularly with the 
longitudinal direction of a magnetic-head base material at least to one side of the rib formation section 
of the root face-ed of a spacer, or a magnetic-head base material. In this case, if the flatness of the 
contact surface with a wire rod is high, since it will become constraint by line contact, positive restraint 
is acquired. 

[0023] ** The bending section bent towards the root face-ed of a spacer by the rib formation section of 
a magnetic-head base material. In this case, the bending section can be easily formed in the rib 
formation section by press forming etc. Moreover, a big spring load can be acquired by lengthening the 
bending section. Furthermore, according to press forming, the location of the bending section in the 
longitudinal direction of a magnetic-head base material can also be set as accuracy. 

[0024] Moreover, in the 2nd configuration of the above, if the corner section of the head edge of the root 
face-ed of the spacer with which the fixing section of a magnetic-head base material is fixed chooses 
the configuration of the rim of a head edge so that it may press each other with the rib formation 
section of a magnetic-head base material in a load condition, even if the flatness of the contact surface 
is low, the stable restraint will be acquired. 
[0025] 

[Embodiment of the Invention] There are things various as an example of a gestalt of operation of this 
invention, and various modifications exist with the combination of the class (existence of dip) of root 
face-ed of a spacer, and the class (the existence of a projection is included) of projection etc. Hereafter, 
a typical thing is explained using a drawing. 

[0026] Drawing 1 - drawin g 6 are drawings showing the example of a gestalt of operation of the 1 st of 
this invention. (1st example of a gestalt) The side elevation showing the load condition of a magnetic- 
head base material [ in / in drawing 1 / the example of a gestalt of the 1st operation ], The top view 
showing the free condition of a magnetic-head base material [ in / in drawing 2 / the example of a 
gestalt of the 1st operation ], The side elevation showing the free condition of a magnetic-head base 
material [ in / in drawing 3 / the example of a gestalt of the 1st operation ], The perspective view 
showing a slider [ in / in drawing 4 / the example of a gestalt of the 1st operation ], the top view 
(condition except covering) of a magnetic disk drive [ in / in drawin g 5 / the example of a gestalt of the 
1st operation ], and drawin g 6 are the A-A sectional views in drawing 5 . 

[0027] As shown in drawin g 1 - drawing 3 , the magnetic-head base material 20 The slider supporter 21 
which supports the slider 40 which carried the magnetic head, In order to raise rigidity, it has the rib 
formation section (die-length L1 part of drawing 3 ) 22 by which rib 22a was formed in the flank, the 
spring section (die-length L2 part of drawin g 3 ) 23 which adjoined this rib formation section 22, and the 
fixing section 24 which adjoined this spring section 23 and was fixed to the spacer 30. 
[0028] The slider supporter 21 is formed in the point of the magnetic-head base material 20, and is 
connected to the body side of the magnetic-head base material 20 in this example of a gestalt through 
the magnetic-head base material 20 and really fabricated gimbal spring 21a of low rigidity. 
[0029] Two projections (projection) 22b and 22c which projected towards the list and the spacer 30 in 
the direction which intersects perpendicularly with the longitudinal direction of the magnetic-head base 
material 20 are formed in the location of the spring section 23 approach in the rib formation section 22. 
In order to heighten the restraint over torsion centering on the shaft of the longitudinal direction of the 
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magnetic-head base material 20, spacing of these projections 22b and 22c is chosen as greatly as 
possible. In order to acquire the stable restraint, it is desirable like this example of a gestalt to use two 
projections. 

[0030] In this invention, bending for forcing a slider 40 on a disk is not performed to the spring section 
23. root face-ed 30a of the spacer 30 with which the fixing section 24 of the magnetic-head base 
material 20 is fixed — a disk and abbreviation — it is an parallel flat surface. And the point of root face- 
ed 30a is prolonged to the rib formation section 22, and the point of Projections 22b and 22c contacts 
this point. 

[0031] Moreover, the fixing section 24 of the magnetic-head base material 20 is welded to root face-ed 
30a of a spacer 30 by spot welding (the sunspot showed the welding part in drawing 2 ) in this example 
of a gestalt, and this spacer 30 is fixed to the head arm of an actuator. 

[0032] In the free condition that a slider 40 is not pressed from a disk side (on drawing 3 ), the 
magnetic-head base material 20 maintains the position toward which the slider 40 inclined in the disk 
side, as shown in drawin g 3 . 

[0033] On the other hand, in the state of loading by which the slider 40 was pressed from the disk side, 
as shown in drawin g 1 , the rib formation section 22 is put back to the location used as an abbreviation 
horizontal. By this, the spring section 23 will be bent and the elastic force which presses a slider 40 to a 
disk side will arise. Therefore, a spring load will be controlled with the height of Projections 22b and 22c. 
[0034] As shown in drawin g 4 , the rails 41 and 42 for floatation force generating which met in the 
direction of the airstream produced by revolution of a disk are formed in the field which counters the 
disk of a slider 40. Inclined planes 41a and 42a are formed in a part for the air inflow flank of the 
floatation side of these rails 41 and 42. And the magnetic head 45 is formed in the back end side of the 
rail 42 in a slider 40. 

[0035] As shown in drawing 5 and drawing 6 , revolution actuation of the disk (this example of a gestalt 
three sheets) 50 is carried out by the spindle motor 52 formed on the base plate 51. Two or more head 
arms 54 which extend in the direction of a disk side are formed in one rounded-end section of the 
actuator 53 formed pivotable on the base plate 51. The above-mentioned spacer 30 is attached in the 
rounded-end section of this head arm 54. On the other hand, the coil 57 is formed in the rounded-end 
section of another side of an actuator 53. 

[0036] On a base plate 51, the magnetic circuit 58 which consisted of a magnet and a yoke is formed, 
and the above-mentioned coil 57 is arranged in the magnetic gap of this magnetic circuit 58. And the 
linear motor (VCM: voice coil motor) of a moving coil type consists of a magnetic circuit 58 and a coil 57. 
The upper part of a base plate 51 is covered with covering 59. 

[0037] Next, actuation of the magnetic disk drive of the above-mentioned configuration is explained. 
When the disk 50 has stopped, the slider 40 has contacted and stopped in the evacuation zone of a disk 
50. In this condition, if revolution actuation of the disk 50 is carried out by the spindle motor 52 at high 
speed, by the airstream by revolution of this disk 50 to generate, a slider 40 will have minute spacing and 
will surface from a disk side. 

[0038] If a current is passed in a coil 57 in this condition of having risen to surface, since a thrust will 
occur in a coil 57 and an actuator 53 will rock, it can be made to be able to move onto the truck of a 
request of the magnetic head (slider 40) of a disk 50, and read/write of data can be performed. 
[0039] According to the above-mentioned magnetic disk drive, in a load condition, Projections 22b and 
22c and the spacer 30 of the rigid high rib formation section 22 press each other. For this reason, even if 
it will be directly restrained by the spacer 30, the rigidity within a field goes up a motion of the rigid high 
rib formation section 22 and the magnetic-head base material 20 is excited in the seeking direction, 
change of big behavior appears neither in the rib formation section 22 nor the slider supporter 21. 
Consequently, it becomes possible to follow high-speed seeking. 

[0040] Moreover, since it is not necessary to form a part for a bend in the spring section 23 of the 
magnetic-head base material 20, manufacture of the magnetic-head base material 20 becomes easy. 
Furthermore, since there is no bending in the spring section 23, the ununiformity of the thrust in the load 
condition of the magnetic-head base material 20 resulting from the variation in the degree of bending for 
a bend is avoidable. For this reason, the magnetic-head base material 20 can be made to generate stable 
thrust in a load condition. 

[0041] Furthermore, in order to form Projections 22b and 22c in the rib formation section 22 of the 
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magnetic-head base material 20 by press forming etc. with this configuration at one, formation of 
Projections 22b and 22c is easy. 

[0042] (2nd example of a gestalt) Drawing 7 and drawin g 8 are drawings showing the body of the example 
of a gestalt of operation of the 2nd of this invention, and the side elevation and drawing 8 which show 
the load condition of a magnetic-head base material [ in / in drawin g 7 / the example of a gestalt of the 
2nd operation ] are the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 2nd operation. 

[0043] The point of difference between this example of a gestalt and the example of a gestalt of the 1 st * 
operation is a point of having prepared the projection in the spacer 30 side. That is, the point of root 
face-ed 30a of a spacer 30 is prolonged to the rib formation section 22, and two projections 30b and 30c 
which projected towards a list and the rib formation section 22 in this point in the direction which 
intersects perpendicularly with the longitudinal direction of the magnetic-head base material 20 are 
formed. And the point of these projections 30b and 30c contacts the rib formation section 22. 
[0044] According to the above-mentioned magnetic disk drive, in a load condition, the rigid high rib 
formation section 22 and the projections 30b and 30c of a spacer 30 press each other. For this reason, 
even if it will be directly restrained by the spacer 30, the rigidity within a field goes up a motion of the 
rigid high rib formation section 22 and the magnetic-head base material 20 is excited in the seeking 
direction, change of big behavior appears neither in the rib formation section 22 nor the slider supporter 
21. Consequently, it becomes possible to follow high-speed seeking. 
** [0045] Moreover, since it is not necessary to form a part for a bend in the spring section 23 of the 
magnetic-head base material 20, manufacture of the magnetic-head base material 20 becomes easy. 
Furthermore, since there is no bending in the spring section 23, the ununiformity of the thrust in the load 
condition of the magnetic-head base material 20 resulting from the variation in the degree of bending for 
a bend is avoidable. For this reason, the magnetic-head base material 20 can be made to generate stable 
thrust in a load condition. 

[0046] (3rd example of a gestalt) Drawing 9 and drawing 10 are drawings showing the body of the 
example of a gestalt of operation of the 3rd of this invention, and the side elevation and drawing 10 
which show the load condition of a magnetic-head base material [ in / in drawin g 9 / the example of a 
gestalt of the 3rd operation ] are the top view showing the load condition of the magnetic-head base 
material in the example of a gestalt of the 3rd operation. 

[0047] The point of difference between this example of a gestalt and the example of a gestalt of the 1st 
operation is a point of having formed wire rods (a cross section being circular) 60b and 60c on the 
spacer 30 as a projection. That is, the point of root face-ed 30a of a spacer 30 is prolonged to the rib 
formation section 22, and two wire rods 60b and 60c arranged on the same axle to this point towards the 
direction which intersects perpendicularly with the longitudinal direction of the magnetic-head base 
material 20 are being fixed. And the peripheral face of these wire rods 60b and 60c contacts the rib 
formation section 22. 

[0048] According to the above-mentioned magnetic disk drive, in a load condition, the rigid high rib 
formation section 22 and a rigid high spacer 30 press each other through wire rods 60b and 60c. For this 
reason, even if it will be restrained by the spacer 30, the rigidity within a field goes up a motion of the 
rigid high rib formation section 22 and the magnetic-head base material 20 is excited in the seeking 
direction, change of big behavior appears neither in the rib formation section 22 nor the slider supporter 
21. Consequently, it becomes possible to follow high-speed seeking. 

[0049] Moreover, as well as the example of a gestalt of the 1st operation since it is not necessary to 
form a part for a bend in the spring section 23 of the magnetic-head base material 20, manufacture of 
the magnetic-head base material 20 becomes easy. Furthermore, since there is no bending in the spring 
section 23, the ununiformity of the thrust in the load condition of the magnetic-head base material 20 
resulting from the variation in the degree of bending for a bend is avoidable. For this reason, the 
magnetic-head base material 20 can be made to generate stable thrust in a load condition. 
[0050] And if the flatness of the contact surface by the side of the rib formation section 22 is high in 
this configuration, since it will become constraint by line contact, positive restraint is acquired. Here, the 
number of the wire rods as a projection may be one, and they may be three or more. Moreover, 
immobilization may be the rib formation section 22 side. 

[0051] (4th example of a gestalt) D raw ing 1 1 and drawing 12 are drawings showing the body of the 
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example of a gestalt of operation of the 4th of this invention, and the side elevation and drawing 12 
which show the load condition of a magnetic-head base material [ in / in drawing 1 1 / the example of a 
gestalt of the 4th operation ] are the top view showing the load condition of the magnetic-head base 
material in the example of a gestalt of the 4th operation. 

[0052] The point of difference between this example of a gestalt and the example of a gestalt of the 1 st 
operation is a point of having prepared 22d of bending sections in the rib formation section 22 as a 
projection. That is, 22d of bending sections is prepared so that it may become the physical relationship 
which intersects perpendicularly with the longitudinal direction of the magnetic-head base material 20 
towards the prolonged point to the rib formation section 22 of root face-ed 30a of a spacer 30. And 22d 
of this bending section contacts a spacer 30. 

[0053] According to the above-mentioned magnetic disk drive, in a load condition, 22 rigidd of bending 
sections and the rigid spacer 30 of the high rib formation section 22 press each other. For this reason, 
even if it will be restrained by the spacer 30, the rigidity within a field goes up a motion of the rigid high 
rib formation section 22 and the magnetic-head base material 20 is excited in the seeking direction, 
change of big behavior appears neither in the rib formation section 22 nor the slider supporter 21. 
Consequently, it becomes possible to follow high-speed seeking. 

[0054] Moreover, as well as the example of a gestalt of the 1st operation since it is not necessary to 
form a part for a bend in the spring section 23 of the magnetic-head base material 20, manufacture of 
the magnetic-head base material 20 becomes easy. Furthermore, since there is no bending in the spring 
section 23, the ununiformity of the thrust in the load condition of the magnetic-head base material 20 
resulting from the variation in the degree of bending for a bend is avoidable. For this reason, the 
magnetic-head base material 20 can be made to generate stable thrust in a load condition. 
[0055] And in this configuration, 22d of bending sections can be easily formed in the rib formation 
section 22 by press forming etc. Moreover, a big spring load can be acquired by lengthening 22d of 
bending sections. Furthermore, if press forming etc. is used, the location of 22d of bending sections in 
the longitudinal direction of the magnetic-head base material 20 can also be set as accuracy. In addition, 
if reinforcement allows, it is also possible to prepare 22d of two or more bending sections. 
[0056] (5th example of a gestalt) Drawing 13 - drawing 15 are drawings showing the example of a gestalt 
of operation of the 5th of this invention, and the side elevation showing the load condition of a magnetic- 
head base material [ in / in draw ing 13 / the example of a gestalt of the 5th operation ] ? the top view 
showing the free condition of a magnetic-head base material [ in / in drawing 14 / the example of a 
gestalt of the 5th operation ], and drawing 15 are the side elevations showing the free condition of the 
magnetic-head base material in the example of a gestalt of the 5th operation. 

[0057] The point of difference between this example of a gestalt and the example of a gestalt of the 1st 
operation is a point that made the point of not having a projection, and root face-ed 30a of a spacer 30 
incline to a disk, and the slider 40 changed the position of the magnetic-head base material 20 in a free 
condition into the condition of having inclined to the disk side. In this configuration, root face-ed 30a 
toward which the spacer 30 inclined is prolonged to the rib formation section 22. Moreover, the 
configuration of the rim of the head edge EG of root face-ed 30a of a spacer 30 serves as an 
abbreviation straight line (it sets to drawing 14 and is the straight line of the vertical direction). 
[0058] In this magnetic disk drive, in the state of [ free ] drawing 15 , the spring section 23 and the fixing 
section 24 have lapped with root face-ed 30a of a spacer 30, and the magnetic-head base material 20 
has the tilt angle of root face-ed 30a of a spacer 30, and abbreviation identitas. 

[0059] On the other hand, in the state of loading by which the slider 40 was pressed from the disk side, 
as shown in drawin g 13 , the rib formation section 22 is put back to the location used as an abbreviation 
horizontal. By this, the spring section 23 will be bent and the elastic force which presses a slider 40 to a 
disk side will arise. Therefore, a spring load will be controlled by the tilt angle of root face-ed 30a of a 
spacer 30, and the location of the head edge EG. 

[0060] According to this configuration, if it moves to a load condition, the rigid high rib formation section 
22 and the head edge EG of a spacer 30 will press each other. For this reason, even if it will be 
restrained by the spacer 30. the rigidity within a field goes up a motion of the rigid high rib formation 
section 22 and the magnetic-head base material 20 is excited in the seeking direction, change of big 
behavior appears neither in the rib formation section 22 nor the slider supporter 21. Consequently, it 
becomes possible to follow high-speed seeking. 
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[0061] Moreover, as well as the example of a gestalt of the 1st operation since it is not necessary to 
form a part for a bend in the spring section 23 of the magnetic-head base material 20, manufacture of 
the magnetic-head base material 20 becomes easy. Furthermore, since there is no bending in the spring 
section 23, the ununiformity of the thrust in the load condition of the magnetic-head base material 20 
resulting from the variation in the degree of bending for a bend is avoidable. For this reason, the 
magnetic-head base material 20 can be made to generate stable thrust in a load condition. And it is not 
necessary to prepare a projection and, in this configuration, a configuration becomes easy. 
[0062] (6th example of a gestalt) Drawing 1 6 - drawing 17 are drawings showing the example of a gestalt 
of operation of the 6th of this invention, and the side elevation and drawing J7 which show the load 
condition of a magnetic-head base material [ in / in drawing 16 / the example of a gestalt of the 6th 
operation ] are the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 6th operation. 

[0063] The point of difference between this example of a gestalt and the example of a gestalt of the 5th 
operation is a point that the configuration of the rim of the head edge EG of root face-ed 30a of a 
spacer 30 is an approximate circle arc (a depression exists in a center section in drawin g 17 ). 
[0064] According to this configuration, in order that the corner sections 30d and 30e of the head edge 
EG of root face-ed 30a of a spacer 30 may press each other with the rib formation section 22 of the 
magnetic-head base material 20 in a load condition in addition to the effectiveness of the 5th example of 
a gestalt, even if the flatness of the contact surface of the rib formation section 22 is low, the 
effectiveness that the stable restraint is acquired can be acquired. In addition, the configuration of the 
rim of the head edge EG of root face-ed 30a of a spacer 30 is not restricted in the shape of radii that 
what is necessary is just that to which a depression exists in a center section in drawing 17 . For 
example, a rim may be formed with a polygon. 

[0065] (7th example of a gestalt) Drawing 18 - drawing 19 are drawings showing the example of a gestalt 
of operation of the 7th of this invention, and the side elevation and dra win g 19 which show the load 
condition of a magnetic-head base material [ in / in drawing 18 / the example of a gestalt of the 7th 
operation ] are the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 7th operation. 

[0066] This magnetic disk drive makes root face-ed 30a of a spacer 30 incline to a disk, and forms the 
above-mentioned projections 22b and 22c in the rib formation section 22. Therefore, the point of 
difference between this example of a gestalt and the example of a gestalt of the 1st operation is a point 
that made root face-ed 30a of a spacer 30 incline to a disk, and the slider 40 changed the position of the 
magnetic-head base material 20 in a free condition into the condition of having inclined to the disk side 
further. 

[0067] Since this configuration can take the large elastic deformation of the spring section in a load 
condition, in addition to the effectiveness of the 1st example of a gestalt, it can acquire the 
effectiveness that a big spring load is acquired. 

[0068] (Other examples of a gestalt) Drawing 20 , drawing 21 , and drawing 22 are the side elevations 
showing the load condition of the magnetic-head base material in the 8th of this invention, the 9th, and 
the example of a gestalt of the 10th operation, respectively. 

[0069] Root face-ed 30a of the spacer 30 in the 2nd of the above-mentioned [ these magnetic disk 
drives ] respectively, the 3rd, and the example of a gestalt of the 4th operation is made to incline to a 
disk, and a slider 40 changes the position of the magnetic-head base material 20 in a free condition into 
the condition of having inclined to the disk side further. 

[0070] Like the 7th example of a gestalt, since each configuration can take the large elastic deformation 
of the spring section in a load condition, in addition to the effectiveness of the 2nd, 3rd, and 4th example 
of a gestalt, it can acquire the effectiveness that a big spring load is acquired. 
[0071] 

[Effect of the Invention] Even if it will be directly restrained by the spacer, the rigidity within a field goes 
up a motion of the rigid high rib formation section and a magnetic-head base material is excited in the 
seeking direction in order that the rigid high rib formation section and a rigid high spacer may press each 
other in the state of loading according to this invention as explained above, change of the big behavior to 
the rib formation section or a slider supporter does not appear. Consequently, it becomes possible to 
follow high-speed seeking. 
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[007-2] Moreover, since it is not necessary to form a part for a bend in the spring section of a magnetic- 
head. base material, manufacture of a magnetic-head base material becomes easy. Furthermore, since 
the ununiformity of the thrust in the load condition of the magnetic-head base material resulting from 
the variation in the degree of bending for a bend is avoidable, a magnetic-head base material can be 
made to generate stable thrust in a load condition. 

[0073] the root face-ed of the spacer with which the fixing section of a magnetic head base material be 
fix in order to maintain the position toward which the slider inclined in the magnetic head base material 
at the disk side in a free condition here — a disk and abbreviation — the stable restraint be acquire 
even if the flatness of the contact surface be low, since it will become two or more point contact, if it 
consider as an parallel flat surface and a projection be prepare at least in one side of the rib formation 
section of the root face-ed of a spacer, or a magnetic head base material. 

[0074] Moreover, in a free condition, in order to maintain the position toward which the slider inclined in 
the magnetic-head base material at the disk side, when the root face-ed of the spacer with which the 
fixing section of a magnetic-head base material is fixed is made to incline to a disk, a projection can 
acquire the effectiveness of being unnecessary. 

[0075] Furthermore, in order to maintain the position toward which the slider inclined in the magnetic- 
head base material at the disk side in a free condition The root face-ed of the spacer with which the 
fixing section of a magnetic-head base material is fixed is made to incline to a disk. And when a 
projection is prepared at least in one side of the rib formation section of the root face-ed of a spacer, or 
a magnetic-head base material, elastic deformation of the spring section in a load condition can be 
enlarged further, and the effectiveness that a big spring load is acquired can be acquired. 
[0076] If it is the configuration of preparing a projection, if a projection is prepared in the rib formation 
section of a magnetic-head base material by press forming etc. at one, formation of a projection is easy 
as this projection. 

[0077] Moreover, since it will become constraint by line contact if the flatness of the contact surface is 
high when the wire rod arranged as a projection towards the direction which intersects perpendicularly 
with the longitudinal direction of a magnetic-head base material at least to one side of the rib formation 
section of the root face-ed of a spacer or a magnetic-head base material is used, positive restraint is 
acquired. 

[0078] Furthermore, when the bending section bent by the rib formation section of a magnetic-head 
base material towards the root face-ed of a spacer as a projection is used, the bending section can be 
easily formed in the rib formation section by press forming etc., and a big spring load can be acquired by 
lengthening this bending section. Furthermore, according to press forming etc.. the location of the 
bending section in the longitudinal direction of a magnetic-head base material can also be set as 
accuracy. 

[0079] moreover, the position a slider inclined toward a position in a disk side be maintain, and if a 
projection choose the configuration of the rim of a head edge so that the corner section of the head 
edge of the root face-ed of the spacer with which the fixing section of a magnetic head base material be 
fix press each other with the rib formation section of a magnetic head base material in a load condition in 
the configuration which be use, the stable restraint be acquire even if the flatness of the contact surface 
be low. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the side elevation showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 1st operation. 

[ Drawing 2 ] It is the top view showing the free condition of the magnetic-head base material in the 
example of a gestalt of the 1st operation. 

[Drawing 3] It is the side elevation showing the free condition of the magnetic-head base material in the 
example of a gestalt of the 1st operation. 

[Drawing_4] It is the perspective view showing the slider in the example of a gestalt of the 1st operation. 
[Drawin g 5] It is the top view (condition except covering) of the magnetic disk drive in the example of a 
gestalt of the 1 st operation. 

[Drawing 6] It is an A~A sectional view in drawing 5 . 

[ Drawing 7 ] It is the side elevation showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 2nd operation. 

[Drawing^?] It is the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 2nd operation. 

[Dr awin g 9] It is the side elevation showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 3rd operation. 

[Drawing 10] It is the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 3rd operation. 

[Drawing 1 1] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of the 4th operation. 

[Drawing 12] It is the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 4th operation. 

[Drawing 13] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of the 5th operation. 

[Drawing 14] It is the top view showing the free condition of the magnetic-head base material in the 
example of a gestalt of the 5th operation. 

[ Drawing 1 5] It is the side elevation showing the free condition of the magnetic-head base material in the 
example of a gestalt of the 5th operation. 

[Drawing 16] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of the 6th operation. 

[Drawing 17] It is the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 6th operation. 

[ Drawing 18 ] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of the 7th operation. 

[ Drawing 19 ] It is the top view showing the load condition of the magnetic-head base material in the 
example of a gestalt of the 7th operation. 

[D rawin g 20] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of operation of the 8th of this invention. 

[DrawingJ2J[] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of operation of the 9th of this invention. 
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[D rawin g 22] It is the side elevation showing the load condition of the magnetic-head base material in 
the example of a gestalt of operation of the 10th of this invention. 

[ Drawing 23] It is the top view showing the free condition of the magnetic-head base material in the 
conventional magnetic disk drive. 

[ Drawing 24 ] It is the side elevation showing the free condition of the magnetic-head base material in the 
conventional magnetic disk drive. 

[Drawing 25] It is the side elevation showing the load condition of the magnetic-head base material in 
the conventional magnetic disk drive. 
[Description of Notations] 
EG: Head edge 

20: Magnetic-head base material 
21: Slider supporter 
22: Rib formation section 
22a: Rib 

22b, 22c: Projection 

22d: Bending section 

23: Spring section 

24: Fixing section 

30: Spacer 

30a: A root face-ed 

30b, 30c: Projection 

30d: Corner section 

40: Slider 

45: Magnetic head 

50: Disk 

53: Actuator 

54: Head arm 

57: Coil 

58: Magnetic circuit 
60b: Wire rod 
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[Drawing 1 1] 
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[ Drawing 12] 
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[ Drawing 13] 
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[Drawing 16] 
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[ Drawing 17 ] 
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[Drawing 18] 
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[Drawing 1 9] 
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[ Drawin g 20] 
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[ Drawing 21 ] 
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[ Drawin g 22] 
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[Drawing 24] 
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5„ tot, tffcgfll 3 (j3§*Si55)-l 3 a) OTftlf*DX 

[0 0 0 8] (Si, I'^W&KO*?^ 
l ltt, K^s/ KX^KO^Sggpic^lte,^ ±15 

ttwe^^/Miiai l a Sr^-LT, BM^y K£##l 

0«SB14I4, h&gHcJ; 3 

10 0 0 9] 

[^B^^fi?*LJ;9i:-r5^] tffcgpi 3Kf&««JnX 
&J£LTr£f6SlS#l 3 a Sr7fcj£LfcJ&£\ n- K^figlc 
132 SK^Lfci. pJC Jiiagp l 3 <Z>fSti8iSi5# 
1 3 a^T^tCSi'JtaLr U* P„ -nii, 7!)-^l 
a»p,n— K^ffllCUfc^, r$lftge#l 3 a»4fc£t>^ 

[0 0 10] r<05gi?ffiU^^7Wy^g51 1 <t@if 
SP1 4 tcor^tc#l5E-t-5i:, ->-^^(6]lwiOSL^, 
-^ClxroW vcoitApSriair, H^->-^*-|S)0* 

[ooii] got, ±e*rasic*iir*-c, 

WLS£-C#SPgt>/h£< LT, «ia951 3SrT?^5K 

[0012] X, l4*aS5 1 3 izm ftgB# 13a telfrfct 
•5ftlf*0XI4®#JT**><9, 4#U:, 2c5£Lfc-5£rofl>ffi7J 

i:»4j£L<r\, 

[0 0 13] #$§^(4, ilEPpmSK&VC/j^tvfct, 

* * mm&mza-z w t ic*>5. 

[0 0 14] 

9i»4, 7*-**:? ro7V *^K*frL-C7— *<oy — 

b&ff? y Kt, d cr>8*^ y Krt****£ 
~y KXttfctt, fliJgE*7-Y^&3£J$^5;*7^:/£# 



(3) 4#§3¥ 1 0-3 7 5 7 

rwyyjF^gpicp^L, iftfs* 7 -<y& juries -< 
^. ^ icjf uf+it 5 fc^ft if *nx^JS^tvrv^£^«*a 

14, •< ^tm^f ^ x^ill^Lfcg^^ 

^7 w * ^ {Buicif ji-r •& ^ttyi c 5 r t t -r 
z>h<ox$>z> 0 

to [o o i 5] r. :■!?, 7!)- tffiitt, Bffitwiit), * 

[0 0 16] -hlE«^«^7-<^^^gJC*J^T, a 
- K#fl8T-l4, nm<»n\<^)?'Mf8.nb*'<--*b1>*ft 
CKOfcfe, ASft^? K3t«ffrl4, HlttOflti^ 

[0017] Y^mft<D\-$f3.mz.mmu& 

Ht-, j«ftgC^o*lf*PXO^v^/^7 

v3Lmmc&T£t £ nm?j*K$LZitz>^b&x'% 

[0 0 18] 7y-^JC*i^T, 
fttfjmtiLtVXtt, 0iJx»4, ftOH~l3««A!*, 

u x^—-r<DWLmmmxnf&%~-yh'5;pif#<nvy'te 

l$M<D'ptj;< th-jylc$*&&)Zm?Z>i><VX-ibZ. r 

com&. m&ffimx-v&mmttez-fttb. mmm 

[0 0 19] Sg2<£>#?/£J4, <K^7 K^tfW@«gp 

[0 0 2 0] IS 3<Oti?fi)U4, m%^y K3t«r(*:©BI*». 
*5@^$ix-5 thco®?@5tffi£7V ^ ^ LT« 

&£-t±\ jx-t- y-<o^@«ffiX«4a^-> 

&CD y 7*^fi£giJO'>^ < t fc-#lC3&gfe£s9:»;t5t><D 

50 [00 2 1] ±IEm 1 RXtm 3 tO«fig|;*5lt5^fi^» 
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0 V-<n&®mffiXl*mf\^y FX&ft<D»7]& 
le&3 0 

[0 0 2 2] © *j-<D&S%ffiXt*&$L^y K3t 

Oj&-g\ *»t£o^EO¥»«#«ttixtf. jS&ttl- 
[ o o 2 3 ] ® Ki«r»o y * 

w&mmffiicfat+xmvmf e>n^*fftaso -o 

[0 0 2 4] X, ±IB#2 0fltefcK*5lvc x K 
:n5,s*o=i — SW*. n— K«ffi^*5V^TB«^ y K 

[0 0 2 5] 

t*m\z£9^ m*<omm&&&rrz>o sit. ««« 

[00 2 6] (SI 1 OMNI) Hl-H 6-l**»WOJB 

1 (omm^mmm^-rmx^ b i bjh i oswso»tt 
fro^y— ttffiSr^-r^Eia. b 3 i4$g i <Dmm<omm 

B* B4tt»lo3l«o»fflWc*5(t5^9^yS:*-r 
*5tt3A-ABrffiBT£>5o 

[00 2 7] @l-@3lc^t<t 51c. BJK^? K3t» 
^*»»2 l fc, PHtt**A5fc«t>tc«»tcy 

>^2 2 ad5^5*tfcyyjKfiK8B (B3 0g£Llgtf 
») 22i, ioy^»ril»2 2JC»»Lfctfta8» (B 
30ft$L2SlS#) 2 3t. r.Otf*a«2 3Ul|»»U 
y-3 0— B£S*tfcB*»2 4iS:tLt^5. 
[0 0 2 8] *^y£}$a52 114. i«^yna»» 



(4) 4#Ba¥l 0-3 7 5 7 

<5 

^2 0 fc-^«*nfc«WttO^> f ^fi*a2 1 a 
*#LT\ K3t»*2 0O*^ffl!llCgigg^nT 

If**. 

[0 0 2 9] y^«5^»2 2rtOtfiaaS2 3»9 0ittB 

MI4. K3£»*2 0Oft^i«jiit«i-s*iRi 

ICjfctfio^^— 3 0 iCftttT^ffi L/c 2 oco^g 
(^fi*) 2 2 b, 2 2 cd*Rl?&Jvt^*. flS«^y 
K»W* 2 0 Oft 0«i§r*H>ii-*«£9 l-*hT 

*fi**&i«#*fc«>U:* C^g2 2b, 2 2cOM 

#5«c»4. *«tt«oj:5^ 2flo£fi«rfflv**ri: 

[0 0 3 0] tfia«2 3K«: > ^y^fTA 

0 Srx-r * * lc}f Lttl**fc#Oftlf OmilSS titv^ 
ttv\ K^jx K5fe»*2 0OB»SB2 4a*B£<*it* 
^-t3 0«@fl3 0alt x-r*^ iUTtfft 

y^»rt»2 2*t*jgVT*5 0, roifesaasjc, g&g2 

2 b, 2 2 cOife4B«|$dsa»i-5J:5i-*"o-C^<5. 
20 [0 0 3 1 ] X. K3E»*2 0O@*&2 4 

14, *»|«ttt^#yMttl (*SS«i5r«:B2*lc» 
/ST^Lfc) (C J: *9 . ^-t3 0^Sifi3 0a(C 

[0 03 2] ^7-fV4 0^^^^{|i| (B30±fiiJ) 

014. B3lc*H-<fc ?ic. ^7^^4 oa^-r^fliHc 

[0 0 3 3] — ^7-<^4 OtfSx^^fflW^JfJEE 

2 2jm?MK£ft*{ftR<£49 IR3*l*. w*t^J:9 % 
f*ta« 2 3***17 &*U ^7-T^4 O^r^^^^Wtclf 
E-TSWttA^ISSr. & S£oT. ^2 2 
b, 2 2 cOjg^lCioT. If^S^^v ho-/U$ 

nsr^icfts 0 

[00 34] B4 IC^-TJ: ^IC. ^7^f^40(^f>f^ 

^lc*rfpi-r-5EI-l4. x-Y^^olsl^(ci:oT4D5^ 

«JEO*|Rj|e»ofcj*±^«^fflU'-^4 1. 4 2ffl 
lt€>*L"0>5o :<DI/-/U4 1, 4 2W??±B^^ 
^ X««»Ktt. M^ffi4 la, 42a ^JgfiEStLTV^ 
So -t It, ^9-<^4 0lC*5lt6U~/^4 2 0««aiB 
|C % K4 5^KltfenTV^5. 

[0 0 3 5] B5R^B6IC^-T<t -TA^t 
«««-Ctt:3tfc) 5014, ^t— ^^u- h5 l±lC»lt 
^tLfc^fV K/U*— # 5 2lCj:oTlH]tePSfj$nS 1 b 

fcT^^a.^— ^ 5 30— *OlHie5»S5lwl4, 
B^rSll-JSai-rS^S^O^^ K7-A5 4*5jgfiR$jxT 
C O^ y KT — 5 4 Ol°Jlto5&pi5lc\ mT^O^^ 
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So 

[0 0 3 6 J -<^yi/-h5 l±(Ctt\ -^^^ hR 

^[e]Sg5 8<omfci**vyft{C s ±f5=*^/U5 7#ffi@ 
S*fCV**. -t LT> <KjHB|&5 8^^;U5 7 i T? A 

A^e— £0 ;&M??/&£ixT^So ^-^yi/-h5KO± 
swu^— 5 9 X^t>i%X^^ 0 

^WftlrZo 7*4*9 5 O^jhUTV^^^Cf*. 
^^4 Olif^^ 5 OCDilS^-XC^U^LT 

v*s 0 ^cD#figT\ t^;*^ 5 oa*;* K/U^~ * 5 

MCttUbmMKr t> o Tt^ * * ffi^ &# Jt*- So 

[0 0 3 8] ^<D»±Ufctttt-C3-f/i-5 7(d*«S:at 
-T<b, ^^/U5 7CiiIAmU T 9 "f-zi.^- — ^ 5 

5 OcDMSO h^ 5/^±tc^ib^^:. v^-^oy — 

[o o 3 9] ^mnr-ixtmmtzxti^ o— k« 

3 0 K J:oTit»ttU:tt#S*iS ^ t Mfc 

[0 0 4 0] X. K£*$#2 0 Oli^SS 2 3K 

*teiBH-*-*«*^y K3fc«M*2 OOP- KttffiTWif 
[0 04 1] lie, ^^^8*CJ: 

0. 2/ K3fc«M*2 0tf>y 5^rt»2 2lC^g2 2 

b, 22c &-mcStl+Z1Zit>. ^2 2b, 2 2 c CD 

[oo42] (i2 (ommm) m 7 Rxim s &*kw<o 

[oo43] t m 1 <omm<ommm t oss^ 
9- 3 0 o&@3tffi 3 0 a o5fe$ggpfi y y^ep 2 



(5) ftfflW-l 0-3 7 5 7 

o<Dg^^<biS^s^^^t/aoy yjg^ai-2 2 

(CftltT^tHLfc. 2o^g3 0b, 3 0c^ltf> 
tlT^So *UT, rO35g3 0b f 3 0cOjtffi^ 

y 2 2 ics^-rs x 0 cftoxi^o 

[0044] ±B««^**«»cifttf. n-Ktt 
ffi^fc^T. »HtOiS^y ^^ES5 2 2t^-' ^3 0 
O^3 0b, 3 0 c ti^Wm^Oo ^(Dtctb. m% 
^yKX»*2 0ti, .PMtt<0!Ki^y^»fi8»2 2 0»# 

ffirtopwtta^ba* 9 > i/—?jjfo\zimm&tixh. 

[0 0 4 5] X. ««t^y K3t»ft:2 0Otf*a«2 3K 
2 0O«ifW s *«fcfcS. fi*affi2 3Kftff*PX 

*loBH-r*tt*^y K^2 0on-K«SWif 

[0 0 4 6] (*3COJ0«0«) B9JtffBlOI4*»W 
O»3<O|llfiO?glii0»jO±SSBS:^-riaT\ 0914*3 

[0-0 4 7] *^l®0tJ^*lO^J6<D?KffiMt(DftS^: 
ft. ^il-C^-t3 0±««- (IWffittH®) 
30 6 0 b, 6 0 c Sr^ttfc^T^So BP*>. ^-*3 0 
3 0a <D*«SWtt y -fffilSM 22^ T*S^T 

6 0 b, 6 0c*B^htV^ Q -t It, r^$t6 

ob, 6 o c^swy y^®2 2tcssrs<t 5 

[00 4 8] ±K««^^^KIt^i*ttf. a-K^t 

te^^v^T. »jttosjv> y ^fifcss 2 2 1 3 o 

y ^^)cSP2 2^x^^y^gp2 i temw><b& 
7)5^rfi6t*So 

[0 0 4 9] X. fBi<o3ll6<o»»Wira«^ % 
y K3£«p*2 OOfifcS5 2 3«cWftffl^Sr«?fiKi-5!K« 

So Hie. J4*aSP2 3^cft(fAPX^^v^- i:^e>> r$ft 
50 gP5>ofttf*JXoS'&v>o^^ ^^icjBBa^SSX^^ 



-5- 



9 

2 0K^£/j;#ffi;ft£3§££*Sr<ktfST-#5 <) 
[0 0 5 0] L7>»k. -«ra/£<£M§3\ y^figgC2 2 

[oo5i] m4<ommm) mi 1&1/01 2(4#i§ 

^Sr^-fffiiJffiBl. 01 2J4SMw^feWJfc{£0tJ(C*3tt 

[0052] ^mmmtmi (omm<Dwmmt<Dtem& 

<4. LXV7Bl$.$fl2 2ICjfftS5 2 2 d$-R«t 

1tMX3bZ>„ fiP*>. ^-t3 0«D«!l«B3 0a©!) 
^^S»2 2*T?®Wc5fei«gPlC|6HtT. lol^y 
K!£}${fc2 0roS^i6]^ii:^-r^ta:^B8«i:^^J:p 
Kl. lff*SU2 2 d^S:itf)tv.-CV^-5 Q ittt, wOWffi 

[0 0 5 3] _hfEJ8^ -< * ^ 3£@IC 4*T,tf % n — Ktfc 
M(-fc^T, BiJttW&^y ^/£^2 20#rl&g152 2 d 
i*^— y-3 0 tamiS-^Oo Z.<Otc#>, B^s-K 
3c##2 0l4, HiJtt<OiiJ^y ^fi£SB2 2 0D)#Sr^-< 
— ^3 OICtoT^m^ixS^il-^f?, ErtroH'Jtt^ 

±as9, ~>-?%mzMM£tiri>, y-7mi$.U2 2-*? 
[oo5 4] mi (omm<Dmmmtmm{c^ 

y K£**2 0<Dl4*ag|5 2 3 Jc^ftgC^Sr^i-^^f? 
&t£^1tib* fiS^:/ K^«Ffr2 o<Diajg/»^^ic/£ 
•5„ li*aSB2 3lc*lf»px^^^r tjl^, «ft 

2 0 tc^/i}f JE^j^^^^ -ar-5 r i: ^r-# So 

[0055] LA>t>. rcoflS/£w*#£\ yr^as2 2 

{C^U-^^^fCj:*)^aiC*fftgC2 2d^T?# 
•5. X, m&-&2 2 d SrS<-T-5r irJdJ; 9. *£#I4 
*a?tS^#Sr t 5. MIC, ^u*/£ff^£r/fl<,> 
jxtf. K£}#{fc2 O^gg^fSjtc&ttStfriftgB 

2 2 dtfMS:^£iE«£lcg:5e-r3r <kt>T*t-5. i*k 

*srf-r <c <b tf. wft % 2 2 d £&i£fs:tt z^th -zimx 

[00 5 6] (S5 (OBMW) Hi 3 ~0 1 5 (tt&m 

<r>m 5 <ommcommmi:^mx\ 01 z\*wi5<n-mM 

01 4li^5O^ltW^ffi0iJiCfcMt5^^.x 

K£##<z>:7y-#tg£*i-¥ffi0. mi 5ttws5<r>m 



(6) 1 0-3 7 5 7 

m<D&m&i\zmtz>f&^y i'%ftfr<»? v -Km** 
■rm&mxhz, 

[oo57] *&mm t % i <Dmi&<oBmm t <otam& 

14. g&Vl&JilsK^M.t* *^t— !^3 0(D$@i»E3 
0 a^y^^C^LT^;*-*. 7y-ttlUC*Jtt5 

K3-#ft2 0tf>ggg>£:;*7f ^4 Ori^** 

y- 3 0 <£>fg£4 L)t8t@5tffi 3 0 a J4 y yjfMgB 2 2 
St-gtftl^. X, ^-t3 0©8t@fS3 0 a<O 
/0 ^^y^EG<0^m<DBmt. ft\MM (014lC*5l^ 

[0 0 5 8] r<0®fCx-<^j5'^lC*J^r(4. 015 
ro7y-^ffifli. «feSi52 3&tf@»g|52 414*-?- 
D-30 <0S@*ffi 3 0a o T*5 •? , y K3t 

8F&2 0I4, y-3 0(D^@#ffi3 0 a ilfc|5j-<D 

[0 0 5 9] — 77'f^4 0!i'7 f -fX^iM«>f ) }fE 
^^fcn- K#JST-I4.. 013 iC^-rX b fc, y 
SP2 2^B&7k¥f£'5fi:efci?bM$*vSo wtvtcj; 
20 9, tf*agiS2 3*s*lf ?>n, ^5-f^'4 OSrx-f^^ffl!l 

t30 <D$m%m 3 0a (DlS^^^ifeSS^ r^EG W{>t 

S. 

[0 0 6 0] -<Dmmz£iUi, o-K«li:»5i, 
HiJ^OSV^y ^figgC2 2 t*^— y-3 0c03fe«g^5'v? 

(4, WttOKV^y y^SC2 2(D®)$&*'<— y-3 0IC 

30 -fjjfaicMMZfrXh. yy^S52 2^7-Y^ 

i o o 6 i ] mi (omm<r>mmmtmm^ 

y K£#&2 0<O(4*agC2 3 ic^ttge^^^-f-S^S? 
755 /^V^cJ6, Bm^y K3£«P«C2 0O«ift^**»c<c 
5o MJc, (4taSB2 3(c*(f*PX*5/£Vr t7i^. 

40 2 0»c^^}fflE^Sr5l^$-frSCtd5T-#S. 

[00 6 2] (^6 (D^Jg^J) 0 1 6 ~0 1 7 »4*^^ 
<D^6(O^tO0!S0iJSr^-r0-C. 0 16J4^6<O||Jg 

<D&mmc*>vzmf*.^y kx^d- K«®«r^-r 
{B3E0. 01 7ttm6<omm<ommmic)snz>m^y 

[oo63] if 5 (Dmm<ommm t <om&& 

14, ^^-t 3 0©ffilf i3 0 aWftffixj/v'EGO 
50 H-&<tiMVi#*&PiW!t (01 7|C*3V>Tf ^gPICQfl^J 
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[0 0 6 4] z<ommz&tu*. f^5(ommm<o^iz 

*0;t. ^-:-t 3 0 0»lf i 3 0 a © JtSgi •> -^E G 
crj :j—f— §5 3 o d, 3 0e;4S N n— K^®tC*JVT. 
K3cf5<£ 20©!) 7Bf$M 2 2 t Jf £E 9 
y :/ffi*/£SB2 2 0««EO¥SD^<g;<-Ct>. S?3t 
Lt^ASf^nS t V* ? r £ J)5T-# So 

ft. X-i— - ^3 0©fif£3 0 a (0JtSg3i .xv?EG<O 
fl-igt^ttli, 131 7(C*JV^T't'*S6{C|!fl^*s#ifiE-rS 

ioo65] (i7 <o&i®m) m i 8 ~ia 1 9 

ffl'JBHk 131 9ttJg7ro£it^&ttOT(cfelt5tt4[^?' 

[0 0 6 6] dCD^T^X^gli, ^-f3 0© 
«@f 1 3 0 a «rf ^ x ^ |;*t LTlSMJ-fr, lo, y 
^fi£g)J 2 2 {Cj|tjj$©3§jg 2 2 b , 2 2 c SrKttSfcCD 

iS/£(i. y-3 0«&@«ffi3 0 aSrx-r^^tdSt 

OO^Sr, ^7-f/4 O^x-f^^dJtd-^fflv^c^ 

[00 6 7] Z(Ommt. d- K#f§-C©l:ffegl5tf>5>?M4 

mm**z < th,z<ox\ m 1 ©»««©«i*tcai 

[0 0 6 8] tfrnmcDBffiM) m2 0, 112 1, HI 2 
2J±-€r^-?r*ix*:^<75^8. Jg9. SlO^Wi 

[0 0 6 9] cHibroS^T^x^eii. tnm, 

•y-3 0<D«?@#ffi3 0 a Sr^-c^^tcstLr^^-e:, 
7 y -ttlBK*S«t««*^s' K*»«£2 0<Og?§££r, x 

[0 0 7 0] $7«>&tt0!f£&l*tt:. n-K 

2, m3, m4<ommm<D^izM^ 

[00 7 1] 

[$gi?3coSb*] £U:tft9JLAc,fc 9(c, *$e9!lc Jztui, 



72 



[0 0 7 2] KX#t*<£><*fe8BKr$i&gB# 

SSlc/i5„ Sic, ^ftg5^ft(f*DXroS^-^(0^<7 
y^lceH-TSK^?/ Kttttt»«>J¥JE 

[0 0 7 3] rrt% 71)— #ffilC*5^T, fU^K 

— y-w»@*ffixi*®^3' K^j^fro y yjFMgp<D'> 
kttztzft. &f&&<Dwm&t>m<xi>. ssuc^s 

[0 0 7 4] X, 7y-^ffi(C*J^T. I^yhtft 
[00 7 5] M(c, 7 y -ttfSlcSS^T, fi$^y K3t 

30 [0 0 7 6] m&V0*WtrtZ>mf$.X3boX\±, Z<D&& 

fr'&giX'hZo 
[0 0 7 7] X, &mV0klsX. ^^-t<0«tifil 

^M^y v^ftfr<D&ttfat\M.&-rz>-}}fa\£fa\ixm 

^ft ft* ic J: S « M 1 1£ S fc ib % mm* ftsZt) Am hit 
40 [0 0 7 8] MfC, LT, Blft^y K^J^^O 

^#^tffei?fS*#Sri:^T-#5o S<c, 
[0 0 7 9] X, X7-f^^^x^{Ba^ffl^tLfc§?^ 

53$ft<o®%mimfe $ tvs ^ y- w»@^fE<o5fesg 
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[02] &i<Dmm<oxmmc*srtz>M^v K£i$fr 
07 y -#i££^ir¥E0-cfc5 o 

<o? y —vtm&Tjk-rwmmx'hZo io 
[04] mi<Dmm<oj&mm{c&vzx7^y*7jk-ti& 
&mx&>% 0 

[H5] 

O¥E0 (#/<-$rf&l^:t*ffi) T?£>3 0 
[06] i5C$J(t5A-AWtfc^ 

[07] .m2<nnm(oj&mm\z&rtzm%^ y K3£»* 

[08] *2 0S»6cO»tt«Kc*5lt««*^2y K£**ffr 

[09] m3<omm<ommmic^^m^i^y kxj*# ^ 

[010] JB3*|lll6o«?tt«lc*3its«t«^y K£l* 

[0ii] m4<DmM<oj&mmi£&rt*tit$L^y K3t» 

[012] »4 0Hlfc^Jg««tc*5*tS««^jy K3t«r 
[01 3] »5^*16o«tt«»c:*5it<5a*'^y K3E«r 

[014] m5<DnM4>mmm£.#tt&9m^? mo* ^ 

<D 7 y — «ffi Sr^^PffiH "C*> * o 
[015] »5<o«6o«tt«»cd3lt*«»^-/ KM* 

[016] »6<z>lll6o«l!B«Jcioit5««^5/ KM* 

[017] ^6<o*ifio^ffi0iJ^*5«t5IK^^ KSfeWr 

[018] »7<DHlfi^ffiWt-*5«t5flS^2y KM* 



4*B8¥ 10-3 7 5 7 

[019] »7 0»60«tt«^*5lt5««^2/ KM* 
[02 0] **W<0»8OHlfi^fS«^*5»t5aft^ 

[02 1] *&w<Dm9<omi&<oMmmiz&itz>mfsL^ 

[02 2] OcOHlSOjgfig0a^*5(ta^ 
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